The title salt, C 8 H 10 N 5 + ÁBr À , crystallizes with two independent structural units in the asymmetric unit. The two independent cations have different conformations, the triazole and phenyl rings forming dihedral angles of 32.57 (6) and 52.27 (7)
. In both cations, the amino groups are planar (the sum of the angles at the N atom of each amino group is 360
) and conjugated with the triazole ring. Intermolecular N-HÁ Á ÁN and N-HÁ Á ÁBr hydrogen bonds consolidate the crystal packing.
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For the crystal structures of protonated C-amino-1,2,4-triazoles, see: Reck et al. (1982) ; Lynch et al. (1998 Lynch et al. ( , 1999 ; Baouab et al. (2000) ; Bichay et al. (2006) ; Guerfel et al. (2007) ; Matulková et al. (2007) . For the crystal structure of 3,5-diamino-1,2,4-triazole, see: Starova et al. (1980) . For the theoretical investigation of the protonation of C-amino-1,2,4-triazoles, see: Anders et al. (1997) . For the reactions of 1-substituted 3,5-diamino-1,2,4-triazoles with electrophilic reagents, see: Steck et al. (1958) ; Chernyshev et al. (2005 Chernyshev et al. ( , 2008 . For the use of 1-substituted 3,5-diamino-1,2,4-triazoles as building blocks in the synthesis of various derivatives of 1,2,4-triazole and fused heterocyclic systems, see: Dunstan et al. (1998) ; Chernyshev et al. (2006 Chernyshev et al. ( , 2009 Chernyshev et al. ( , 2010 . Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2004 ); cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT and XPREP (Bruker, 2005 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: Mercury (Macrae et al., 2006) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) , publCIF (Westrip, 2010) and PLATON (Spek, 2009 (Chernyshev et al., 2005 (Chernyshev et al., , 2008 (Chernyshev et al., , 2010 . Relatively high reactivity toward electrophiles allows to use 1-substituted 3,5-diamino-1,2,4-triazoles as starting materials for the selective synthesis of 1,2,4-triazole derivatives and annulated heterocycles (Dunstan et al., 1998; Chernyshev et al., 2006 Chernyshev et al., , 2009 Chernyshev et al., , 2010 . Some contradictions concerning the direction of several reactions of these compounds with electrophiles are present in the literature. For example, it was reported that quaternization of 1-substituted 3,5-diamino-1,2,4-triazoles by alkyl halides (Steck et al., 1958) resulted in formation of 1,2-disubstituted 3,5-diamino-1,2,4-triazolium salts (Fig. 1 ). However these data are in contrast with quantum chemical calculations and synthetic experiments according to which the quaternization of 1-substituted 3-amino-1,2,4-triazoles as well as 1-substituted 5-amino-1,2,4-triazoles occurs at the atom N4 of triazole cycle (Anders et al.; 1997) . While studying the quaternization of 2-amino-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-a]pyrimidines (Chernyshev et al., 2008) , which are analogous to 1-substituted 3,5-diamino-1,2,4-triazoles in most of reactions with electrophiles, we found that alkylation takes place at the atom N4 of triazole cycle (a prevailing product) and at the C3-amino group (a minor product). The quantum chemical calculations predict that the direction of protonation and quaternization of 1-substituted C-amino-1,2,4-triazoles should be identical (Anders et al., 1997) . Therefore protonation can be used as model reaction for investigation of quaternization of 1-substituted 3,5-diamino-1,2,4-triazoles by alkyl halides. It should be noted that the data concerning the crystal structure of salts of 1-substituted C-amino-1,2,4-triazoles with proton acids were absent in the Cambridge Structural Database so far (Allen, 2002). Here we report the crystal structure of the title compound, 1-phenyl-1H-1,2,4-triazole-3,5-diamine hydrobromide (Fig. 2) . The crystals of this compound were surprisingly obtained in attempting to grow the crystal of 3-amino-5,7-dimethyl-2-phenyl-[1,2,4]triazolo[4,3-a]pyrimidin-2-ium bromide, suitable for X-ray investigation, from water-acetonitrile. Obviously, the starting triazolopyrimidine gradually hydrolyzed to the 1-phenyl-1H-1,2,4-triazole-3,5-diamine hydrobromide and 2,4-pentanedion. It indicates that 1-substituted [1,2,4]triazolo[4,3-a]pyrimidin-2-ium salts are inclined to hydrolyze even at room temperature (Fig. 3 ).
According to our X-ray investigation, the asymmetric unit of the crystal structure consists of two crystallographically independent cations further denoted as the cation A (N1N2C3··· etc.) and the cation B (N1'N2'C3'··· etc.), and two bromide anions (Br1 and Br2). The cations A and B somewhat differ in bond lengths and mutual orientation of benzene and triazole rings. The dihedral angle between the benzene and triazole cycles is 32.57 (6)° in the cation A whereas that is 52.27 (7)°i n the cation B. The triazole cycle is planar in both cations (the deviation of atoms from the mean-square planes does not exceed 0.008 (2) Å). As with the other salts of C-amino-1,2,4-triazoles (Reck et al., 1982; Lynch et al., 1998 Lynch et al., , 1999 Baouab et al., 2000; Bichay et al., 2006; Guerfel et al., 2007; Matulková et al., 2007) , the acid proton is attached to the atom N4, amino groups are planar and conjugated with the π-system of triazole cycle. In contrast to the unprotonated 3,5-diamino-1,2,4-triazole (Starova et al., 1980) and alkyl derivatives of 3,5-diamino-1-phenyl-1,2,4-triazole (Dunstan et al., 1998) , in the cations A and B the C5-N1 and C3-N2 bonds are shorter than the C3-N4 and C5-N4 bonds. An analogous regularity is observed for the majority of other salts of C-amino-1,2,4-triazoles (Reck et al., 1982; Lynch et al., 1998 Lynch et al., , 1999  supplementary materials sup-2 Baouab et al., 2000; Bichay et al., 2006; Guerfel et al., 2007; Matulková et al., 2007) . Thus, the majority of protonated C-amino-1,2,4-triazoles should be considered as derivatives of 4H-1,2,4-triazol-1-ium rather than 1H-1,2,4-triazol-4-ium cation, except of 5-amino-3-azido-1H-1,2,4-triazol-4-ium nitrate (Bichay et al., 2006) . It is remarkable that the bond C5-N5
(1.325 (3) Å) in the cation A is shorter than the bonds C5-N1 (1.335 (3) Å) and C5-N4 (1.358 (3) Å). The analysis of bond lengths indicates that molecules forming by cation A can be described in the best way by the resonance structure of 5-amino-2-phenyl-2,4-dihydro-3H-1,2,4-triazol-3-iminium bromide (Fig. 4) . A similar distributions of bond lengths are observed in many other salts of C-amino-1,2,4-triazoles (for example, see: Reck et al., 1982; Lynch et al., 1998 Lynch et al., , 1999 Bichay et al., 2006; Matulková et al., 2007; Guerfel et al., 2007) . Therefore, it can be concluded that the C5-NH 2 group plays an important role in the redistribution of positive charge in the C-amino-1,2,4-triazolium cations. Molecules including cation B are properly described by the resonance structure of 3,5-diamino-1-phenyl-4H-1,2,4-triazol-1-ium bromide (Fig. 4) .
In the crystal the identical and parallel cations of type A or B form stacks along the b axis of the monoclinic cell ( and bromide anions form a three-dimensional framework in the crystal.
In conclusion, the present study and previously reported theoretical (Anders et al., 1997) and experimental (Chernyshev et al., 2008) results indicate that the structures attributed to the products of quaternization of 1-substituted 3,5-diamino-1,2,4-triazoles (Steck et al., 1958) , apparently, are erroneous and need correction by means of modern analytical methods.
Also it would be interesting to investigate the structure of salts of another 1-substituted 3-amino-1,2,4-triazoles with a view to evaluate the role of C3-NH 2 group in the delocalization of positive charge in 3-amino-1,2,4-triazolium cations.
Experimental
The crystals of 1-phenyl-1H-1,2,4-triazole-3,5-diamine hydrobromide suitable for X-ray analysis were obtained from a solution of 3-amino-5,7-dimethyl-2-phenyl-[1,2,4]triazolo[4,3-a]pyrimidin-2-ium bromide (TPB) in 1:9 water: acetonitrile mixture as a result of hydrolysis in the course of slow evaporation at room temperature during one week. The TPB was prepared by the following procedure.
A mixture of 1-phenyl-1H-1,2,4-triazole-3,5-diamine hydrobromide (0.73 g, 2.85 mmol), 2,4-pentanedion (0.371 g, 3.71 mmol) and ethanol (5 ml) was refluxed for 15 min and then cooled to room temperature. Starting 1-phenyl-1H-1,2,4-triazole-3,5-diamine hydrobromide used for the preparation of TPB was obtained by addition of equimolar amount of 48% hydrobromic acid to an ethanol solution of 3,5-diamino-1-phenyl-1,2,4-triazole. The latter compound was synthesized by known method (Steck et al., 1958 ).
Refinement
C-bound H atoms were positioned geometrically (C-H 0.93 Å), while the rest H atoms were located on difference map and further placed in idealized positions (N-H 0.86 Å). All H atoms were refined as riding on their parent atoms, with U iso (H) = 1.2 U eq (parent atom). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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